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(JENERI(’ C( )NS11)ERATIONS OONCERNIN(J 

(’ARPHEPIIORUS, TRILISA AND 

LIT R IS A (('() M POS rr A E) 

Charles W. James 

Carphephorufi ('as.s. (4 specie.s), and Trilisa ((’ass.) ('ass. (2 
species) and the nionotypic Litrisa Sinah (merged with Trilisa by 
Robinson, 1934), are closely related genei‘a in the Eiipatorieae. 
They are allied to Liatris Schrel). and Garberia (Ji-ay with wdiicli 
they form a seemingly natural segregate of the siibtribe 
Kuhniinae. Primarily of the Coastal Plain, they are known only 
from the southeastern United States; southeastern Virginia to 
south Florida and westward into (‘astern Louisiana. All of the 
seven species appear distincti\x‘ and pre.sent relatively little 
variation. The present problem is one of generic limits, the basis 
of which is pre.sented in the following historical account. 

In describing Carphephorus, Ca.ssini (1810) stated that it dif¬ 
fered fn^m Liatris in that the receptack' was provided with pales 
and the pappus bristles w(*rc non-plumose. Later (1818), he 
recognizcul Trilisa as a suhgenus of Liatris, as typified by Liatris 
odoratissima. 44u‘ rank of sul)g(‘nus was considered sufficient 
tor this taxon because there was obser\'ed in Liatris a short- 
plumose (barbellee) pappus which was intermediate between true 
Liatris whose pappus was long-plumose (barbee), and Trilisa 
whose pappus was barbed (barljelluk‘e). II(‘ fui-ther stated that 
Trilisa had the greatest affinity with Carphephorus, from which 
it differed by the abs(*ncc of |>ak‘s. Although h(‘ dii’c'ctly pro¬ 
ceeded to point out that a f(!W pak's wei‘(* occasionally obser\’(‘d 
even in the subgenus Trilisa. In 1820, C’assini raised Trilisa to 
generic status without further discussion. Not until 1828, how- 
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(!V(‘r, were any sjXMMe.s actually transferred to it. At this time 
(’assini cited Lintris odoratis.sinia and Lialns panindala of Will- 
denow (1803)' as species of Trilim and suinniarized his previous 
comments on these genera. 

It is Cassini’s remark (api)arently o\(‘rlooked, suhsecpiently) 
of the occasional pr(‘.sence of some pal<‘s in Trilisa odornfi.ssirna 
that has prompt(*d the (|U(‘stion of tin* "(MU'ric limits in Corphe- 
phorus and Trili.sa, and also Lilrisa. 'Plu' last named “f>:enus” 
has oidy one sjx'.cies, Litrisd rarnosa Small, an endemic of east, 


(•(Mitral Florida. In desciihinj;’ it., Small 



wrote, “Tech- 


nicallv it is most clos(*lv rc'lated on tlu' one hand to Trilisa, l)v its 

• % / % 

involucr(', and on the otluM’, to Carphvphorus, liy its chaffy re¬ 
ceptacle'.” It is implied here', as has bee'ii customary, that Trilisa 
has a naked rec('i)tac.le. Aft(M’ the publication of Small’s manual 
(lt)33), Robinson (1934) noticed that Small contradicted himself 
by k('ying out as ha\ in^ ‘‘Receptacle naked.” In a study 

(jf the type collection, as w(*ll as other mab'rial, Roliinson made 
several sketches, one of which bears the annotation, ‘‘No scales 


on disk.” Since' he then |)roc('e'd('(l to transfe'r Litrim carnofta to 
the' jienus Tnliftd, rather than Cdi'phcpliorns, the implication is 

Robinsejn had 


aKain that Trilisd lacks pales. Presumably, il 
see'll any pale'S in Lilrim cdnio.^d, he' would have transferred it to 
Carplipphorus, for he was not impressc'd by the difference's in tlie 
involucres. 

Upon examination of all of the' species of tli(' genera uneler con¬ 
sideration, I conclude that jiales may be borne in any one of tlie 
species. They are most aliundant in C. pxeudo-liairis and C. 
cori/tdbosus. d’lu'ir numbe'r also varie's, as might be expected, 
with the size of the heads. Since the heads are typically smaller 
in the' two Trilim species ami in Litriad (involucres ca. 4 5 mm. 
high), than in Cdrphephords (involucres ca. ti-lO mm. ingh), the 
numbe'r of pales per head as a |)rimary generic character would 

' W illtienow took both “odoratissima” and “panirnlata” front Walter (1788), wlio 

had (*iu|)loyed them with “Anonymos.” However, Aliehaux. tilso in 180d. tran8ferred these 
“Anonyrnos” species of W alter to Lintris. According to Schubert (1912), Michaux’s Flora 
prec(*ded this jjarticular volume of Wdlldenow’s. Consecjiiently, the citation of these binomials 
slutuld be; Trilisa oilnralissima (Alichx.) ('ass. and Trilisa pafiiculata (Michx.) ('ass. 

‘•^ d'he presence of pales in th(‘se ttjtmera is unique in the trilx* hiUpatorieae. Hentham (187d) 
says, “Hecoi)ta(Mdum plus minus paleaceum in 1 )ecac,hael}i(‘, Alomiae, et A^^erati s|K*ciebus 

^ * • • • r 

jiaucis et in ('arp' ephorus. 'Fhey are also pr<*seTit in Hartin iphtia (Iray ex S. W ats. !• urthei - 
nH)re, th(*y are litth*, if at all, specialize*!; the pcuipheral oru's, particularly, are very similar to 
th(* phyllaries, with which they have betm considered homologous. 
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.se(>in questionable. The pales are also deciduous, a factor per¬ 
haps accounting for dtscrepancies in determining their presence- 
or absence. 

The only other known morphological basis for these genera is 
found in the involucre. In CarphrpJiorus, the phyllaries are well- 
imbricated in .3-() series; the involucre 6-10 mm. high. In 
Trilisa, the phyllaries are in 1 -2( .3) series, scarcely, if at all, 
imbricate, the involucre 4-5 mm. high. However, in Litrisa, the 
phyllaries are well-imbricated, but oidy in 2—3 seiies and the 
iiiN’olucre is d-.o mm. high. 

Cytological studies (Gaiser, 19.54) in these genera have yielded 
no (‘vidence for the maintenance of Trilisa or Litrisa as distinct 
from Carphephorus. In all of the species 2n = 20. “One karyo¬ 
type' is believed to be common to these two species [Trilisa 
paniculata and Trilisa odoratissima] and it has been found to be 
indistinguishable from that of Carphephorus." ('oncerning 


Litrisa carnosa, “The number {2n 


20) and approximately the 


same kinds of chromo.somes as found in the other two species 
[of Trilisa] were sketched from cells not adecjuate for photog¬ 
raphy. However, lacking sufficient material for careful .studies, 
the karyotype of this species cannot be included at this time.” 
The only other genera in the subtribe Kuhniinae in which n = 10® 
ai'e Garheria and Liatris, both of which have long been suspected 
of being closely related to the genera in question by their mor¬ 
phological similarities. Neither of the.se genera has been reported 
to have pales. The monotypic Garheria, repre.sented by G. 
heterophylla (Bartr.) Merrill & F. Harper {G. fruticosa (Nutt.) 
Gray), is endemic to the sand scrubs of central Florida and is the 


only woody memlx'r having n 


10. Also, its karyotype is dis- 


tiindive. Although karyotypes hav(‘ not been determined for 
all of the species of Liatris, some intra-generic variation in karyo¬ 
type has been detected. Certainly there is as much variation, 
morphological as well as cytological, in the one genus Liatris (cf. 
Gai.ser, 1946; 1949; 19.50) as there is in the whole Carphephorus- 

Trilisa-Litrisa complex. 

As it now stands, the primary basis for Trilisa (including 
Litrisa, as Robinson did) seems to rest entirely on the size of the 


3 Other basic numbers in the subtribe are 9 and 11; only the South American /i^enus, Kanimia, 
has not been examined cytolo^ically. 
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involucres. If, however, Litrisa carnosa were transferred to 
Carphcphorus, the primary jjjeneric; distiiKdion could then be l)ascd 
on whether or not the i)hyllaries were imbricate, ddu' latter 


character would appear to 



the species much mon* 


naturally. This apparcnitly was H. M. Harper’s view, also, for 
he collected Trilisa carnosa Ixdore it was de.scrib(‘d (St. Lucie Co.: 
flat j)ine woods about 2 mi. w. (T Fort Pier(*e, Fla., 23 Aug. 1923, 


(Ml), and ann(>tated it ‘X'arphcphonis (?) n. sp.” 'Phis .same char- 

been used as a primary basis for distinguishing 


acter 




if any, have not been found. But regardhj.ss 



Brickellia from Knhnia (cf. Hobin.son 1913; 1917), also in 
Kuhniinac, but having n = 9. ShiniK'rs (1946) considered this a 
very weak basis, but in this case was able to point out additional 
ri'a.sons to justify tlu* contiiUK'd recognition of those genera. 
In the pres(Mit and sonunvhat comparat)le case, supplenuMitary 

of 

whether or not Trilisa is to be maintaiiual as a g(*nus, it appears 
best segregabal at the pr<‘.s('nt tinu* on its non-imbricate phyl- 
laries. Sinci^ the phyllaries of Litrisa are imbricate as in Car¬ 
phcphorus, it is proposed that Litrisa carnosa Small be transhu’red 
from Trilisa to Carphcphorus. This action would be in agr(‘em(Mit 
with McVaugh’s (1945) recommendation six on the generic dis- 
j)osition of species having affinities with two or more genera. 
“Any segregate genus should be sharply delimited; that is, any 
species which is intermediate in one or more nnspects toward a 
more inclusive genus should be relegated to the latter. The re¬ 
tention of the anomalous species in the more inclusive genus will 
change its limits, if at all, but very slightly, and only in this way 


can the segregate genus lx; precisely defined.” In this case, tlx 
“segregate genus” would be Trilisa, the “more inclusive genus”— 
Carphcphorus, and the “anomalous species ”—Litrisa carnosa. 


CarphephoriiH carnosiis (Small) James, comb. tx>v. ba.sed on Litrisa 

carnosa Small, Bull. Torr. liot. Club 51: 392. 1924. Type: Small 106.58. 
Istokpoga Prairie, east of Sebring, Florida, 31 Aug. 1922 (ny); photograph 
of type (gh). Trilisa. carnosa (Small) Robinson, Contrib. Cray Herb. 

101: 49. 1934. 

This speei(‘s is ('.ndcmic to the seasonally wet, low, sandy pine lands in 
east central to southern Florida. It is known from Brevard (gh), Char¬ 
lotte (fl.\s, gm), DeSoto (pl.^s). Highlands (fl.\s, gh), Martin (fl.\s, gh), 
Okeechobee (fl.\s, gh). Orange (flas, gh), Osceola (flas, gh), Polk (flas) 
and St. Lueie (gh) Counties. 
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Phyllari(>s imbricate (in (2—)3-6 sori('s), <l<*ns(*ly pulH'fsccmt 
with eglaiulular trichomes or fflabrous and eroKi'-ciliate; 

involucre 4-10 mm. hi^h. Carphephorus Cass. 

b. Phyllaries (at lea.st the inner) >flal)rous, tin; margins erose- 

ciliate, eplandular, obtuse. 

c. Stems pubescent.1. C. conj/nhosiis (Xutt.) T. & (1. 

c. Stems glabrous.2. C. hellidifoliu.s (Mich.x.) T. & CJ. 

1). Phyllaries with eglandular triehomes and colorle.ss resin 

atoms (sometimes few), acute or apieulat<‘. 

d. Basal leaves long, needle-like.3. C. ji.seudo-liatris Ca.ss. 

(1. Ba.'sal leaves broad, linear or lanceolate. 

e. Basal leaves lanceolate, usually ])ubesc(*nt, not leathery, 

ascending.4. C. iomeidosm (Mich.x.) T. C. 

e. Basal leaves linear or linear-lanceolate, glabrous, 
leathery, forming a depres.sed rosette (endemic to 

Florida).5. C. cdi tiomts (Small) ,Jam(>s. 

Phyllaries .scarcely, if at all imbrieat(‘ (in l-2(-3) .series), 
glabrous or with tew glandular trichomes or n'sinous atoms, 

the margins eciliate; involucre 4-5 mm. high. Trilisa (Cass.) Ca.ss. 

f. Stems glabrous.6. 7’. odoratiKsiind (.Miehx.) Cass. 

f. Stems pubescent.7. 7’. pdniculdtd (.Miehx.) Cass. 

—DKP.XHT.MKNT OF HOT.\NV, UNIVKU.siTy OF GKOKGI.X. 
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CHROMOSOME R.U'ES IX THE (’HRYS.VXTHE.MIM 

L1']r(X4111vM rM CO.MPE KX ‘ 


Cil.l{AI.D MrLI.lCA.V- 

lii 107)1, as iIk' ix'sull of eliroiuosonu* studies on Canadian uc'eds, 
tlu‘ presene(‘ of two eliroinosonu' rae(>s in Xoilh .\nuM’iean inat(M ial 
of Chrusdnlhcminn Itdinnitlirmnni E. s.l., o.xeye daisy, was del(‘cled. 
SuhstMiuent study nweaUal that th(^ abundant and widc'sprcaid 
o.xc've daisy of Xorth America, is diploid with 18 somatic chromo¬ 
somes. 'retraj)loid plants do occjir on this continent but tin'occui- 
r(Mie('s ar(* not widi'spixad. 

1 dc'termiiK'd tin* number of chromosomes in 30 lots of mat(‘rial 
from diffen'iit locations in Xfid., Eab., P.E.E, X.S., X.H., (^ue., 
Out., B.(’., and Mtx .\ somatic numlx'r of 18 was determiiu'd on 
32 lots of this mat(Mial and llu* othei’ 1 lots had 30 .somatic chromo¬ 
somes. 4'h(‘ t(*traploid plants were fj;rown from se(‘d colloctc'd at 
Hatiscan, Eauzon and Eennow ille in th<‘ Pro\ inc<* of (Quebec and 
at Tidehearl, Xtwv Brunswick. (\>op('r and Mahony (1037)) 
counted 18 meiotic ehromosonu's on material from the campus 
of th(* rni\'(*rsity of Wi.sconsin and Martin and Smith (107)7)) 
counted 18 somatic chromo.somes in material from ('oiwallis, 
Oregon, dliree chromosona' races of ('. Icvcnnilicmitm E. s.b, with 
somatic chromosome numbers of 18, 30 and 7)4, occur in lMirop(‘. 
1 counted 30 chromosonu's on material received from F'rance and 
the E.S.S.R. and 7)1 mitotic chromo.somes on two lots of mat<‘rial 
from Portugal. Other counts on European mateiial were made' by 
Polya (11)7)0) on diploid plants and Xegodi (11)37), Ohrt in TischU'r 
(11)50) and EOve and Eove (11)50) on tetraploid plants. Dowi-ick 
(11)52) and BOcla'r and Ear.sc'ii (1057) obtaineil somatic counts of 
18, 30 and 54 on Eui'opean material. Thre(‘ l(‘traploid counts 

• C'oiitrihution No. 1()()7 from the Motany and Plant Pathology Division, Scienee Serviee, 
Canada Department of Aprienlture, (>tlawa, Ontario. 

2 Assistant Botanist (W<M'd Investigations). 







